I n 1968 -1978, the Community Pathology Study in New Orleans (CPS-I) assembled specimens from a series of autopsies in Orleans Parish representing black and white men age 25 to 44 years. 1 In 1984 to 1986, a second series, CPS-II, assembled specimens from black and white men and women age 25 to 54 years. 2 Those series included numerous basal cases, which are those having causes of death with no known relationship to hypertension. Such basal cases offer an approximation to a representative sample of the population insofar as the prevalence of hypertension is concerned, at least in the younger ages. 3 Hypertensive subjects enter the series only when the condition fails to contribute to the cause of death, and such subjects are apt to be underrepresented, a bias that can become important at older ages, thus the data analyzed here provide no direct evidence on the matter of whether we are gaining better blood pressure control in hypertensive individuals who really need it. The specimens in CPS-I and CPS-II included formalinfixed samples of renal cortex that were assessed in paraffin sections for the features of hypertensive vasculopathies. Quantitative measures of intimal fibroplasia in interlobular arteries were used to derive group averages for expected levels of mean blood pressure (MBP), in accordance with long established practice in this laboratory, 1,2,4,5 a procedure that presumes individual departures from the group averages should cancel each other when calculating the means. The derived estimates of MBP agreed well with published community survey blood pressure levels in those earlier reports. 2, 6 This approach compares two separate samples of cases with each other, one sample observed in the community setting and the other autopsied, and assumes that both samples are sufficiently random to be treated as representative of the sampled population. 3 The derived estimates for blacks revealed consistently higher blood pressures than for whites, as expected from the survey data at those former dates.
A third series of cases, comparable to the first two, was assembled in 1992-1998. 7 This series produced a surprise. In the cohorts born after 1968 the blacks were indistinguishable from the whites in renovasculopathies and derived MBP. Although the expected race difference persisted in cohorts born before 1948, the 1948 -1968 cohorts revealed a lessening of the formerly seen race difference, and subsequent cohorts had no residual difference. These observations raise the possibility that the epidemic of hypertension in blacks may be approaching an end. Although the observation is tenuous and lacking in confirmation, the potential importance would seem to advise reviewing of the preliminary results at this time.
METHODS

Selection of Cases
The Orleans Parish Coroner's Office supplied renal tissues from 442 autopsies. Tissues were from men and women aged 15 to 102 years, dying of causes having no known relationship to hypertension (basal cases), mostly violence, between 1992 and 1998. The basal group offers an approximation to a representative sample of the population. 3 Previous reports from this series of cases offer further details.
5,7
Processing of Renal Tissues Samples of kidney tissue were prepared as in routine autopsies. Blocks of tissue cut perpendicular to the capsular surface are fixed and stored in acetate-buffered 10% formaldehyde. Samples embedded in paraffin are sectioned at 6 m, and stained with periodic acid Schiff-Alcian blue. Generally, a total area of renal cortex of 2 to 4 cm 2 was represented in one or two sections.
Morphometry of Vasculopathies
All arterial profiles encountered while scanning the section under 10ϫ objective lens, up to a maximum of 40 arteries, were examined systematically by previously reported techniques. 2, 4 The outer diameter of the least axis of the elliptic profile was measured under the 10ϫ objective lens, excluding the adventitia, and measuring from one outer media to the other. The thickness of the intima was measured under the 40ϫ lens, also along the least axis, using the better presented of the two opposite walls (ie, lacking tangential sectioning, branch ostium, or artifact). If the two opposite walls were equally well presented, then an average of the two was used. The intima was determined as a percentage of outer diameter (%od) (Fig. 1A) , averaged over all readings within the size range of 150 to 300 m outer diameter (od); this is called R c . These arteries are believed to serve chiefly a conduit function. A similar measure averaged for vessels of 80 to 150 m od is called R r . These arteries are thought to offer significant resistance to blood flow. All hyalinized vessels in the section were counted (Fig. 1B) , and the number divided by the area of renal cortex, expressing the ratio as the square root to reduce the severe skewness in the frequency distribution of counts of hyalinized arterioles (N/Cm 2 ). Standard Samples A set of 14 standard kidneys were selected to span the full range of involvement by arterial intimal fibroplasia. These slides were interspersed with the study slides. These standard slides were previously evaluated within a series of cases used to determine the relationships of R c and R r to blood pressure. 4 A regression line derived from the duplicate measurements of the standard slides showed the intercept term not to differ significantly from zero. Regression lines forced through the origin yielded y ϭ 1.12x (R 2 ϭ 0.92), where x is the measurement of R c within the new series of cases and y is the measurement of R c in the past; the comparable equation for R r was y ϭ 1.31x (R 2 ϭ 0.96). These linear transformations were used to adjust the units of measure to be comparable with those used in the past.
FIG. 1. A)
Blood Pressure Derived From Age and Fibroplasia
Two equations have been published, 4 allowing derivation of MBP from age and renocortical arterial intimal fibroplasia, one using R c and the other using R r . Data on each of the cases in this study were entered into these equations, and the average of the two estimates of MBP was assigned to each case as the MBP derived from renovasculopathies. At ages 15 to 54 years, the derived MBP values require adjustment factors to be applied to results for women, because women have lower blood pressure levels at equivalent levels of R c and R r . At the respective ages of 15 to 24, 25 to 34, 35 to 44, and 45 to 54 years, the derived MBP is reduced by 6.8, 7.0, 4.4, and 3.2 mm Hg to adjust for this effect in women.
Retrieval of Previous Data MBP levels derived from renovasculopathies were previously published for several cohorts of black and white men from New Orleans, all assessed by the same observer employed in the present study as well (RET). 6 The values given in the published tables are reproduced here in a graph for comparison with each other and with values newly obtained in this study. This procedure carries a hazard of grading session bias. The average levels of R c and R r , and therefore, of derived MBP, can drift upward or downward between grading sessions, although done all by the same observer. The use of standardized specimens to adjust for this bias is helpful but not perfect. Previous data for women were retrieved in the same way as for men. 2 Those data carry an added problem because another observer made the measurements in the earlier study of women. The effects of these biases are thought to be negligible, chiefly because of good agreement between replicate determinations on the same cohorts of men, and between derived MBP and survey data on MBP. Nevertheless, some of the changes seen between cohorts in the graphic results could arise in part from this bias. 1928, 1948, 1958, 1968 , and 1978 were constructed in the same way, using dates of specimen collection as approximations of the appropriate ages in each instance. Data from 1993-1998 are newly reported in this article. Data for other collection dates are retrieved from published tables. 2, 6 National Survey Data Data from the National Health Examination Survey I of 1960 -1962 (NHES I) and from the National Health And Nutrition Examination Surveys I of 1971-74 and II of 1976 -1980 (NHANES I and II) are available in one source. 8 The tabulations of systolic and diastolic blood pressure levels for black and white men and women of 10-year age groups were used to calculate mean blood pressure, MBP ϭ (2diastolic ϩ systolic)/3. Results of the NHANES III of 1988 -1991 are available from another source. 9 Unfortunately, that source gives systolic and diastolic levels for demographic groups in a graph, and not in tabulations, requiring approximate readings from the graph. Those data were also converted here into MBP for comparison with vasculopathyderived MBP data. Table 1 presents descriptive properties of the variables used here, including product moment correlation coefficients. These statistics provide the information needed to carry out multivariate analyses including correlation and regression.
Construction of Cohorts
Description of Variables
RESULTS
Black-White Difference in Vasculopathy-Derived MBP Mean blood pressure is an average of values derived from the two quantities R c and R r , which represent the fibroplastic form of renovasculopathy (Fig. 1A) . The hyaline form of renovasculopathy Hy (Fig. 1B) does not enter into these derivations. Blacks do not significantly exceed whites in R c , R r , or in the MBP derived from them at ages 15 to 34 years in the 1993-1998 collection period (Table 2 ). An excess appears at ages 35 to 54 years and reaches statistical significance after age 54 years (Table 2) .
Cohort Analysis of Vasculopathy-Derived MBP
Vasculopathy-derived MBP increases in a stable pattern with age in all of the cohorts of white men and women (Fig. 2) 
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Standard Deviations of Fibroplastic Renovasculopathy The standard deviations of R c and R r tend toward higher values in blacks than in whites (Table 3) . Blacks exceed whites in 15 of 20 comparisons (P Ͻ .05), and the average excess is 8.4%, ranging from Ϫ11% to ϩ16% in various age groups. This result indicates that the extreme upper range of values for fibroplastic renovasculopathy holds a high prevalence of blacks.
DISCUSSION
National survey data at four time intervals over the range of 1960 to 1991 reveal a black-white difference in MBP that peaks in the period 1970 -1980 (Fig. 4) . After this peak, a substantial, consistent decline is seen for all but the youngest cohorts. However, the rightmost points on these plotted curves, representing 1988 to 1991, merit some caution. The investigators reporting the NHANES III are careful to note, 8 "Because of the extent to which the selection of the sample and the measurement protocol influence prevalence estimation, caution should be observed in comparisons of the findings presented here to corresponding data from previous surveys." Fig. 3 emphasizes the need for caution concerning comparability of NHANES III data with earlier data. The large, consistent decline in every comparison with previous data suggests a method bias, with a downward drift from previous times. This could happen, for instance, if the earlier data represent "casual" blood pressure levels whereas the latest data come Fig. 2 Fig. 3 closer to "basal" levels obtained after a period of relaxation and reassurance. Those researchers note, 8 "Several design features strengthen the NHANES III blood pressure results compared with those from previous NCHS surveys. For example, in previous NCHS surveys, blood pressure was measured on a single occasion. In contrast, in the NHANES III, 80% of the participants had their blood pressure measured on two occasions . . . In addition . . . training of blood pressure observers and quality control affect the data . . ." It is conceivable that these changes in method might affect blacks more than whites, although such a disparity would be hard to explain. Recently expanded usage of effective antihypertensive medications might explain some of the decline of MBP in older ages, especially in blacks, but would have difficulty explaining the similar trends in younger age groups.
FIG. 2. Data from
FIG. 3. Data from national surveys are plotted as in
, using open symbols and dashed lines to emphasize the latest observations (NHANES III).
FIG. 4. Data in
Previous reports 2, 6, 7 showed good agreement of vasculopathy-derived MBP levels with survey data at those earlier dates. The good agreement, however, fails to reappear in the most recent comparison of 1993 to 1998 vasculopathy-derived MBP with NHANES III data. This discordance, especially in whites, supports the suggestion of method drift in the NHANES III data compared with earlier surveys, because the vasculopathy-derived MBP levels fail to verify the sharp discordance. The MBP data used to standardize vasculopathy-derived calculations 4 were taken from outpatient clinic records, and these are apt to be of the "casual" sort. The protocols of early National Center for Health Statistics (NCHS) surveys probably reproduced the kind of "casual" readings that would be comparable to clinic readings. The newly designed NHANES III protocol, however, specifically adopted techniques for reaching closer to "basal" blood pressure levels, and should not be expected to compare well with "casual" clinic readings.
Another recently published report, the Pathobiological Determinants of Atherosclerosis in Youth study (PDAY study), 10 also calls for consideration because of its immediate relevance. The PDAY study provides findings from forensic autopsies of black and white men and women, age 15 to 34 years, examined in 1987 to 1994. Renal samples were assessed for estimation of blood pressure in the same way as done in this study. Most of the autopsies were done in Chicago, with others contributed from Baltimore, Nashville, and other sources that did not include New Orleans. The renovasculopathy findings were reported as prevalence of hypertension, and mean values of R c , R r , and derived MBP were not given. The youngest cohorts at ages 15 to 24 years represent birth years 1954 to 1979, which is roughly comparable to cohort 1968 in Fig. 2 . The percentages of women classed as hypertensive were 8.5% (12 of 142) and 4.8% (8 of 169) for blacks and whites, respectively, clearly not a statistically significant difference. The percentages for men were 18.6% (110 of 590) and 14.0% (64 of 457), with a difference that is statistically significant (.05 Ͼ P Ͼ .025 by 2 test), but of small magnitude. The PDAY findings point toward the existence of a small race difference in the 1968 cohort, whereas the present study finds an absence of such a difference. Yet these contrasting outcomes are not necessarily contradictory. Fig. 2 indicates a discontinuity between cohorts 1958 and 1968. If this can be verified and shown to persist as a valid historic event, then it suggests that an important change occurred around 1968 in the life experiences of blacks, abruptly lifting away a cause of dis- ease. The youngest cohort in the PDAY study is not a pure sample from the period after 1968, because it includes some subjects from the earlier period. Moreover, the putative transition in New Orleans could be somewhat earlier than in other American cities. The earlier data from 1984 to 1986 previously reported a greater standard deviation in blacks than in whites for the measures of fibroplastic renovasculopathy, 2 in keeping with similar trends in survey data of blood pressure.
8 Table 3 reiterates this finding. When the means and standard deviations are both simultaneously higher in blacks than in whites, this implies an interesting deduction: The upper tail of the distribution for each of these variables must be heavily occupied by blacks. In the former data, the standard deviations in blacks exceeded those of the whites by 36%.
The difference now appears shrunken, because it averages only 8% in the data of Table 3 . Moreover, MBP shows black:white ratios to shrink in recent cohorts compared with older ones (Table 4) . If these data indicate true trends, then perhaps the most severely afflicted of the blacks who formerly occupied the extreme upper range may account for the favorable downward trend seen in the overall averages of renovasculopathies in recent years, and of the high blood pressure that this signifies. In the older ages this outcome might be in part a consequence of recognizing and treating hypertensives, because these would then be excluded from this series of autopsies by virtue of carrying known cardiovascular disease. That explanation seems unlikely, however, at younger ages, where the secular trend seems most apparent. At older ages, the "healthy survivor bias" also enters, because the most severely diseased individuals are lost to early mortality, but again this seems unlikely at younger ages.
Demographic shifts have occurred in New Orleans over the lifetimes of the observed cohorts. As in other American cities, these shifts include migration to the suburbs. Yet, it is the whites who have experienced most of this shift, but the blacks who show the discontinuity at the *{ position in Fig. 2 . Given the great stability of pattern for whites in Fig. 2 , it is difficult to invoke demographic shifts that could fall exclusively on blacks to explain the discontinuity that is confined to their ranks.
If the secular trends reported here can be verified as valid, then an opportunity may be developing to explore possible causes of the phenomenon. The highest risk blacks seem to be losing that high risk, and this might offer a clue to the causes of fibroplastic renovasculopathies that underlie the increase of blood pressure with age. A recent review suggested that salt loading, alcohol, and obesity are unlikely candidates. 11 However, no specific agent offers itself readily at this time. The data analyzed here provide no direct evidence on the matter of whether we are gaining better blood pressure control in hypertensive individuals who really need it.
The central finding reported here is a small but consistent decline of black-white differences in measures of high blood pressure after 1968, with abrupt vanishing of the difference in cohorts born after 1968. This finding is a surprise. The NHANES III findings might have recognized this outcome, but did not do so because of methodologic concerns about the stability of measurements from one survey to another. The finding cannot be accepted as anything more than a curiosity until it is amply verified by further observations. However, an opportunity may be emerging to observe a peculiar natural experiment, beginning at its outset.
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